Abstract-Saliency region extraction has become an important task and attracts much attention in numerous image processing application. Object of interest image segmentation from natural scene images for assisting the visually impaired people to access visual information is becoming more challenging research area for community. In this paper we propose a novel color contrast based saliency region extraction approach by adding pre-processing contrast enhancement technique and using saliency cut method to get a high quality foreground object mask, could be used for assistive technology system for visually impaired people. A lot of research has focused on high-quality segmentation, using color information and background or foreground prior, with surprisingly unnoticed image enhancement technique before region segmentation. Moreover, image enhancement is used to improve bad quality of picture into good picture, helpful for blind people's daily life since all randomly taken images might not be good quality. We evaluate our proposed method on the most known benchmark databases.
I. INTRODUCTION
Visual saliency is the perceptual quality that makes some objects in the scene stand out from their surrounding regions and thus capture human visual attention [3] . We, as humans, are expert at quickly and accurately identifying the most visually noticeable foreground object in the scene, known as salient object, and adaptively focus our attention on such perceived important regions [1] . Therefore, using salient object in natural scene images for assistive technology system for visually impaired people assists them to understand clearly an important object by eliminating small and not necessary part of natural images. There have been many researches related to character string extraction from scene images [8] . However, important object extraction from scene images for blind people is still open problem.
In computer vision, salient detection algorithms are classified into three categories: fixation prediction, salient object detection and abjectness proposal generation [4] . Ullman and Koch [5] define saliency at a given location as how different it is from its surrounding in color, orientation, motion, depth etc. Achanta et al. [6] propose a frequency tuned approach, saliency map from color differences of the entire image. Ma and Zang [7] use similar color contrast analysis. Cheng et al [1] demonstrate two saliency models the histogram-based contrast (HC), which assign pixel-wise saliency value, and region-based contrast (RC), which improvement over HC that incorporate spatial relations.
Saliency region extraction is widely utilized in many image processing application and region-based contrast (RC), introduced by Cheng et al [1] is one of the state-of-the-art method for generating saliency region. Considering that color contrast information is the most important aspect to produce high-quality, full-resolution saliency map, we propose that:
 A global contrast improvement by using image enhancement methods (e.g. global histogram equalization, CLAHE) to input image.
 Saliency region extraction from saliency map by using Saliency Cut [2] , for producing high-quality object extraction.
 Extracted object translated to assistive technology system, next generation of [5] , for blind people as tactile graphic to allow them touch and feel the natural scene images.
II. THE PROPOSED METHOD
The proposed approach is as follows. First, we use image enhancement method to input image for improving image quality and increase more attracted important object's color contrast than surrounding. Note that image enhancement technique is newer used as a pre-processing step to the input image for saliency region detection. T Second, we segment enhanced high-contrast image into regions, and assign saliency values to each region, and then a saliency map is generated using an existing saliency method [1] . Then, saliency region extracted and high-quality binary mask is generated using Saliency Cut [2] . Finally, detected saliency region's boundary extracted using Canny edge detection, and then final result could be translated to assistive technology system for visually impaired people. Figure 1 illustrates the main step of our method. 
A. Global contrast image enhancement method
The aim of image enhancement is to recover the interpretability or perception of information contained in the image for human viewers, or to deliver a "better" input for other automated image processing systems [9] . Experimentally we observed best result were obtained by enhancing image using global histogram equalization contrast to unsharp masking (UMS) and contrast limited adaptive histogram equalization (CLAHE). Therefore, we used global histogram equalization to input image.
B. Global contrast based saliency map
Image contrast and spatial relationships are important in human attention. High contrast to ones surrounding regions in usually stronger evidence for saliency of a region than comparable contrast to far-away regions [1] . The contrast enhanced image segmented into regions using graph-based image segmentation, and then saliency map generated using global contrast based saliency region detection [1] . Note that our saliency region result is better than [1] , because of preprocessing histogram equalization method to the input image.
C. Saliency Cut for saliency region extraction
These saliency maps are further used to assign a novel iterative version of GrabCut, namely Saliency Cut [2] . We observe that by experimentally the Saliency Cut approach demonstrated better result than other saliency region extraction methods even with multiple number of objects. Finally, binary mask of salient object's blurred using Gaussian blur and its boundary extracted using Canny edge detection. After all these process, we can translate important visual information to assistive technology system for blind people.
III. EXPERIMENT AND EVALUATION
We evaluate the proposed method on MSRA 10k dataset [2] , which includes 10,000 natural scene images and corresponding manually labelled mask. We implemented our method in C++ and perform all the experiment on a machine with 3.60GHz CPU and 4GB RAM. We demonstrate our results examples in Figure 2 . These images contain typical natural scene images with various number of objects.
IV. CONCLUSION
This paper proposed the color contrast based saliency region detection by adding histogram equalization image enhancement to the input image and extract saliency region using Saliency Cut based on adaptive triple thresholding. Our saliency method can better highlight salient object and suppress background. We experimentally evaluate our approach on the most known benchmark databases and get better result than other methods. Furthermore, visually salient object could be translated to assistive technology system for blind people to assist them easily understand the natural scene images.
Future work. We further discuss possible application for inner edges of important object in the natural image. For the reason that, visually impaired people may not sure about object information just touching and feeling outer boundary of object. Therefore, we will consider inner edges and add specific features to zoom in and zoom out image edges for more detailed information. 
